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(57) Abstract 

A still image to be provided to a television viewer is sent in a portion (such as a field or frame) of an analog television signal (41). 
A receiver (60), such as a set-top convener or equivalent device, receives and stores the portion containing the still image. The portion 
is then processed for display on the viewer's television or other video appliance (70), rather than generating the image using an on screen 
display controller. In one embodiment, an image (332) carried in a field of an analog television signal is grabbed as it comes by from a 
repeated series of images (400). This image (332) is then processed to provide a viewer requested display. Data tags (80) innocuously 
embedded in the image itself are used to facilitate the retrieval of desired images. 
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VIRTUAL CHANNEL MECHANISM FOR TELEVISION SYSTEM 

This application claims the benefit of U.S.. 
provisional application no. 60/132,528 filed on May 5, 
1999. 

BACKGROUND OF THE INVENTION 

The present invention relates to a method and 
apparatus for supplying information to television 
system users on an interactive request, basis. ,in the 
form of video still images, without communication from 
the user back to .the system's central, server. More 
particularly', the invention relates to^ any application 
where a user seeks information that can be presented, 
in a television image. 

The invention was initially developed for use., in 

a pay-television (also known as "subscription.. 

television") addressable set-top converter. Such 

converters are well known for use with wireless Dayy 

television systems, whether multi-point microwave 

distribution systems (MMDS) or conventional VHF/UHF 
• i,:.! ; _ jDiV-.: .:rt _^ :• <:> :^o3iiBvob so Diuow Sx 

television systems, as well as . satellite and. cable 

sr.. i sir; „;."'.,. _■' o ;.r. i ~. j ■"iio~. n.: gai^. vo::q • oi ns? '-v - -. 

television, systems .. , However, the invention is equally 
applicable to information kiosks, advanced 

televisions, and other information sources that 

* - • • ' t. ; t . . . ' . <' }i j * '.. T _. .m ' ' 

provide information over a video display. Within such 
applications, the invention is well suited to provide 
electronic program guide (EPG) capability, advertising 
information, entertainment services., and the like. 
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In the past, conventional teletext has been 
developed to present information on a television 
screen as requested by a user. In such systems, the 
requested information is retrieved from a data stream 
that is repeatedly transmitted. Such teletext 
information is transmitted as digital data, retrieved 
by a receiver, and then decoded and displayed via an 
on-screen display (OSD) controller. One major drawback 
of such prior art systems is that the images are 
constrained by the graphics*" capability (or lack 
thereof) of the OSD controller . 

In another system", developed by CableShare in 
Canada,' an analog "television^ signal is grabbed and 
stored f or display' on the ' user"*' is ' 'TV set'. However, the 
CableShare system" "transmits the image "as "a" 'complete 

frame on demand and is therefore slower and less 

. : . . c- . 'V'Or 1 ''.->' '<=■•:; v ;, t> i 1 s :i .. . <: .'. 

efficient than desired. More importantly, the 

CableShare" system is based oh the" centra'!' concept 1 of 

sending ah image oh request , and thus'' relies" on a data 

- » v 2 zirvi -5.'' <i~'r. <•■: B'2-. ~.Q t nv3r.J< .11 • '.£>;-ir/-ncr> 

return path. In particular, a telephone return path 

is necessary.. 

; i l'v T - ; - ;o : 7.0 'cCILW. -.-..v.b . • -.. x 1 v.d,z ~. S r>. ti- 

lt would be advantageous to provide a video 

. s/'cir;a .bnB s.?x I J,? 3 , Xisw.ss ,?.ir.ej2Vs n^isivi: ' s j 
system for providing information that overcomes the 

vUsups' aj. . iioxr.'.avn: a.-" * . ^-svewoH 7 a .1;;.' . c • s.L • 

shortcomings of the prior art. More particularly, it 

L ••->*.•.. . • ^-r- t -1 v • u : :-i r. :• \ .1 j • .•. •. .- ; .-. , ?> i " . j ~ 1 '\ j ■ ■ 
would be advantageous to provide a system for 

' - . J . 7 1 ~ . _ {. no • r ■: 1 - o j i. 7.^1: .10 r-u'.> . -. t ~ I ?. x \ •- *. s? j 
communicating textual information in which greater 

content freedom is possible than with prior art 

teletext implementations and wherein the images 

" provided to "a user 'are not" constrained by the graphics 

capability of an OSD controller. 



WO 00/69175 



3 



PCT/US00/07747 



It would be further advantageous to provide an 
efficient system for grabbing an analog television 
signal and providing textual information therefrom for 
display on a television screen, without having to 
store and process a whole frame at a time, and without 
the need for a return path from the user back to the 
television system operator. 

The present invention provides a method and 
apparatus having the aforementioned and other 
advantages. 



: ~ ' -'j '-' :• ■ ' ' • i- ' 1 - • ' c "- . ■ . my.: r r.-:- .. • 

.•«•! >• ' • :*•,»'■•,; :;; vO^ - .-. .• . •. • :, .: -■. -;: .-. , ?. 

•? ; b ->••. ;-r! v - ' " "t * v . ■>■■ ■. rc io i . cs~ >. '. 

.v.e iqii'o oetlv isriio -jc:j 
.lox^iveiaJ' a no ,\ I; _*.-<-• : v e. 30 :.>-*. ; ->.i7 



WO 00/69175 



4 



PCT/US00/07747 



SUMMARY OF THE INVENTION 

In accordance with the present invention, an 
image to be provided to a user is not sent as digital 
data, but rather as one field of an analog television 
5 signal. The television signal may be sent by a 

conventional cable television system or a wireless 

i 

television system. A receiving device, such as a set- 
top converter or equivalent device, repeatedly 
receives the image at. a designated interval. At the 

10 request of a user the image is extracted from the 

television signal, which image is then stored and 
displayed on the user's television or other video 
appliance, rather than generating the image using an 
OSD controller. The images are selected for display 

15 without communication from the user back a television 

system operator. 

In a particularly advantageous embodiment, the 
method and apparatus of the invention extracts a field 
of an analog television signal as it comes by from a 

20 repeated series of images. This field is processed to 

provide a requested display on the television screen 
or other video display. 

The images may be sent within one television 
field (odd or even) or one television frame. Each 

25 virtual channel may comprise a sequence of images sent 

within one television field or frame. A single 
physical television channel may contain multiple 
virtual channels. Images within a virtual channel may 
be identified by image numbers. 
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In* a preferred embodiment, each image is tagged 
with identifying data to provide an image navigation 
system.- The data tags may be embedded ~or~encdded in 
the first line of active video of each image or on the 
5 Vertical Blanking Interval (VBI) of each image such 

that the data is not easily perceptible to a viewer. 
Such data tags may include information relating to the 
virtual channel number assigned to the image, -the 
image number assigned to the image, and a next image 

10 number which indicates the next successive image to be 

displayed; - •' ' ' "■ "■ ' •' '' - : • '- '• " " - "••""iv.*-* ••• -~ v i 

iify^a preferred' system-,- 1 the f i-rst^'^image^displayed 
oh : selecting, a virtual channel 1 -wi-ll be- an- opening menu 
channel which provides categories of images- for a user 

15 to select from. A user will select a category number 

to view images, in that category. Alternatively, the 
opening image may be the first image in a series of 
related images. For example, such an opening image 
may be the first page of an electronic programming 

20 guide having multiple pages. 

Additionally, a virtual channel can be configured 
with the capability to provide sequential image 
display, animation, or a slide show display. In such 
a configuration, successive but different images are 

25 sent with identical image numbers, which are displayed 

on receipt by the receiver, each image replacing the 
preceding image automatically. The effect of sending 
and displaying successive images will vary from a 
slide show like presentation with fixed intervals to a 



* i r*3f<eaoD' -'cm-. nwsaSrttn." 
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mot ion- JPEG, depending on how often the like number 
images are .sent and the content of the images. 

A user . can select the desired virtual channel 
through a channel selector native to the users' 
5 television or other video appliance, including a 

remote control device. Virtual channels selected by a 
user are mapped to physical channels using a channel 
, map provided in the receiver. The user tunes to a 

virtual channel just like any other channel, e.g., by 
10 pressing various function buttons provided, on . the 

receiver or remote control, such as FAV (favorite)-, CH 
,JJ.E, {(channel s;: up) : , r -. CH DN -{channel, do^wn)^ -by timer event, 
or by direct ly entering, the, channel . number (one r or 
more digits) via the user remote control. . : . . . 

:. - ? . % i "..;<'. ■"■ -. n '- " «ic v r -rr 9p ; -..n i. O;- !*' to/- 

''■^■iu ;,:.:f';'^!i ■ •;■ L-_-: , ••;> i.o.'v- - . iia^s^- ': r:. v. Tils- -. 

r>n LiirmbXpoiq o tnc/i.lMf.ri ,ia lo i*j}>c.q +32. i: 5. s.i j -"*d V6a 

. ^Sfc:: -?■ i ."* iu:-: pniv;-,.1 3 b iuo 
Vi''' 1 r .'""'y - ■ ! : f c ] - 1 j > , v' j ; ,v ' ' i •? < 

■Spcrr. z I.-ZT.zrn.s>up3C aoivoiq :-j v;; ':. l Idsa^'i aria ri + iw 
.1o;.;a . y. s Iqa xb wcda oorle s :o , no J: r s;n.:.< • . y^Iq^-Lb 

£>?:-: c9t. lv"' jf.9"!.-i'Hi..:- • evx^f.^'^oxjg n -> i ."ta t :/r i '? cic-'i ■> 
b3VSJ''"«iC r. .ioxnvj , -i-.T-.r.: l I . *Jn: - -r : .• 3 iw . ; r.:V-: 

""'i-'.f r..". -; \ -u^:.':. • " iv- >'' ?i':f v' . : , f l--o=?i i r .: 

3.? : -> t •" '/. :■ x ~ . •'. „cO . , '. ».■»•_ i-,:'Z i.iZoa.. 

' t -_r '.'.* L - ,* ,•..>;- •> '^c^. o." ^ '■_ :'5 i. : ; -_. .; _ ■ or: - 
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Once tuned-- to a virtual channel, as' user " can 
navigate within the virtual channel using the 
following' functions (or their equivalents )i HOME , 
IMAGE, PREVIOUS, and NEXT. A "'HOME" function causes 
the virtual channel's opening image to be captured and 
displayed. An "IMAGE" function causes the receiver to 
recognize numeric inputs as image numbers. A "NEXT" 
function causes the next image in a series "of images 
to be captured and displayed. A "PREVIOUS" function 
allows previously viewed images to be captured and 
displayed. :: As -e£ch w \suc'6^sViv'g- -ima'ge -is? -retxiTeVedV its 
image^'numbe'r" i-s" 5 stored *i=h" : -a' cache 1 . 1 r The' L image 'its'e If 
is not stored. Using the " PREVIOUS" "function retrieves 
the preceding image number and thereafter- the image 
identified by that image number ' • "i-s captured 3 and " 
• displayed-;' "PreVs^rig 1 " f PRE-VrOUS'' r: h time's 'will' ' 'cause the 
nth previous image to -be ! displayed. - : " 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 ..shows, a block diagram representation- of 
the invention; 

Figure 2 shows a block diagram representation of 
5 the receiver; ' 

Figure 3 shows multiple virtual channels carried 

i 

in the same half field of a physical television 
channel; 

Figure .4 shows multiple virtual channels carried 
10 ;t ; in ...one. field, of., a television. , .channel r and a .-.video- 
•. iservice- ..carried in. r .the. other J&iel-d of- the,,,same ? - ;iU 
television channel;, . , 

Figure 5 shows an example menu and 'submenu usage 
within- a^^-irtual .channel;- . - ; &l ~ : .-\ r- ;^~,b'i 

15 -Figure r V 6 shows an-imagej .extra CjteeL f rom .a r series 

of images in a virti.ual-c.hanneL;- - = ; "■ :•../ ,:.;; r 

Figure 7 shows a representative view of data used 
for navigation of a virtual channel embedded in the 
virtual channel images; and 
20 Figure 8 shows a series of images with 

corresponding images, in two representative virtual 
channels. 
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DETAILED DESCRIPTION OF THE INVENTION 

The initial problem to be solved by the present 
invention springs from the wifeless pay-television 
industry. Wireless pay-television systems, whether 
MMDS or conventional VHF/UHF television, are generally 
constrained to far fewer channels than the 
conventional cable TV systems that ' they often compete 
with. The problem is how such systems can offer more 
channels to their subscribers within the spectrum 
l const rairits'Iimposed'-by government" regulations.- It is 

°h6ted e that- gust -because -the -pre"sent- 'invention was 
developed for the- wireless pay-television industry, 
its- use in. a conventional cable system or other 
application -'is 1 riot pr-eel'uded . ;; rco z J s-i 
■ 1 = 'The 5 virtual r- channei -Ga'^abiPity df'-^the present 
invent ion* : a Hows 'the -sys't-em ■ op'e'rato-r -to ; -'"of f er what 

'-appear' td ! be 'muXtipre separate p interactive channels 
Twithin^the^an'dw^-tKP-of' a* s'inglV -television channel. 
While-there -riiay be 1 -several* ime'ans -tO'Siiriplement a 
virtual - chShne'l^^ohe -n'ee'di "was"' 'to 'implement' a system 

-that i&§ul s d i %dd"0/i"'&t"l'e 5or-''^n<*-'ad'd±ti± : oha'i^£c'o"s'.t to the 
receiver .-. iann&no LauJsXv .>9*oe- 5 ft .7 n.u\3 

3<aj r oAnd1§h'e > r- 'cdri'st r *i-nt" 'i s- st'h©* lack' of-.: -a; no-cost data 
return -path in -the 7 typica-1' wire-less^'pay-television • 
■system. - : Eithdr" -ra"dib f requency' «(RF) r ireturn . (assuming 
regulatory and -technical-- -hurdlesf could be-:cleared) or 
telephone vret-urn requires -a'dditional^expense in the 
receiving device as well as logistics (e.g., 
connection to the telephone network) . 
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In addition,, the present invention overcomes the 
graphic capability shortcomings of the prior art 
systems. The present invention provides a system for. 
providing full-eolor, high resolution and photo 
quality images, text of virtually any font, color, 
size or style, and graphics in any form, or any 
combination of such image, text or graphics, to a user 
through a virtual channel. 

The present invention provides the following 
unique features: 

zi - 1 -2.. -Multiple virtual-,. channel Sjvar^ 

,• no . one > single -physical l5 ehannel ^ e r tJser- selection 
.■ of the desired virtual channel is provided by 
selecting a ..channel number a u si n'g ; the channel 
selection means ^native rjto G t : he ^receiving, ^ ^ 
:>::.. deyic^. (e ^g y,-\ .dip c% - ehanrie 1 number,-: entry, . 

. .FAVor-ite .•channel^selectiqn,,. ^Channel : yp.,.- ; pr 
•:?7::.-.;ic rChannei, D.pwn -rather, than -pressing a- sp.ecial 
. ieiin^tif) rfeut.ton, ." (-al though, % speoial-^button -could^be 
s .provided -jf or-, -this ( ;faanctiqn ) fc £r qy i s ion x i gvs 
/.'•sia^ ■■, made?-;t.o>. . prevent, vthe ^user^cf rpm;,accessing : cv 
arl- o_* .dmage:sirfoei:o;n,gingiatQ; ;a evj^ritualsbehannel pj|her 
than the selected virtual channel ,. -evened 
B.lbb .1 -:o\>- -.though, such other* iimagesj. :a-re jC prqsent .on the 
nox» i w it-une.d.? .phys.iG;e|i ..chafinelvj Ar>i -additional ,benef it 
r.^T.:., - ; , to.; this, '-pro vision is_ tha ; t vl dif f erent authors 
i • : : : ;can : de^je.l.op.v^diffe-renfe xyA-rfcual^phannels x 

. .• ;: , s -_withoutL .havingfr.to v cppr d An a t- . ima g e, ; -numb.e r.s 
among themselves.. : ; • • -. . = - .. ■■ .• v 
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2. ' An image navigation system is provided, based 

on data embedded in the image. This.da'ta 
specifies the image number , the next 'image 
number, and the virtual channel number, along 
with some error , detection and control data. 
User control functions such as a Next, 
Previous, Image, and Home function are 
provided as well as the standard channel 
selection means in the receiver. This allows 
the author of the images on a virtual channel 
to 'completely and' flexibi'y 'control the' 
navigation' through the images. 

3. Each, image is tagged on. a line of the active 
• picture part of the field instead of in the 

Vertical Blanking Interval (VBI) .-. This 
facilitates the implementation of an authoring 
-..,,..sy ; stem. (Note, however, that the invention 

, . could be implemented using VBI data.) 

a ii- >.u„\ ~>j.£ .-•» j r.o "to ( doc xo fftvai S:i;. ::x cio^&s*)'./i:iJei 

:r 4 £ .- £ The-' image- tagging;-; control "mechanism allows" for 

- !; • se'queht ! ial. - image- -displa^yi capabilities andr- 

:j t>s?..j ad aWima'^ion -d ; ±*spQTjayi^^p*ato*'ifc>li , .liri-es?. t *o & v.c iv.i?; 

aaiie- s . sspns^uc. -ion jus nf. . Isnneda. tsuiuv ^ «•» t>.a - ; ■ 

5. The image is sent as a TV field instead of as 
. •.•sr-omi; • (o'qr . ^ 3311. 10 ( amd . ^ c:snJid &f. ir-'-^ ?.->o 4 •• 
a frame. (Although the invention could be 

realized using frame freeze instead' of field 

-j .il ■ .u-wjh w.--_ Lv b-j. r. ~ _s ::t. ..• , :■: 

freeze, with a reduction in bandwidth 

efficiency of 50% and' corresponding' doubling 

of the memory required in the" receiver . ) 
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A specific implementation of the invention will 
now.be described, in detail.. It is noted that other 
implementations of the invention .are also possible. 
All references to half channels in the following 
discussion are due to the fact that the described 
Virtual Channel mechanism was first conceived in 
connection with the development of a system that 
intended to provide two video services per channel 
instead of one, thus allowing a television system 
operator to double the number of such services offered 
to the system^. s subscribers. In the^ context of the 
inventive virtual channel concept,, however, the 
doubling of channels is an implementation detail and 
is irrelevant to the general case, where e.g., three, 

four,' five r or more 'video service's K cotild be ''provided 

c -)'" ,. fc.v? <•*. • r.'.: : -Acsx'ti .".fee i.nsV . <~ 

per channel . 



L " "'" Ji "£ virtual ctfannef " (VC) 1 is comprised "of a sequence 
or' series of ' still video 'image's," which ' aire " sent in 
succession" "in one K (even "bir 'bl^cf)" 'or' both 'fields of a 

10 i channel signal.;- 3 Figuren lr shows;.- a^ blpek^ diagram 

representati:omi.o. : f;,. thews,ys.-feem:.-)i;,nAn raufchoring system 10, 
such as a pe rs.ojiaiU Momp.u ; t;eif ( r f.o;r^ et^ie dfeiHtifrlBf^ be used to 

create a virtual channel. An author arranges a series 

as is oesjanx b-lexi VT s n& *n'ss ks. aoE.ru 3fiT . c 

of images such as bitmap {.bmp) or JPEG (.jpg) images. 

jd bit/c. r.o z insvciL &rrj r.oao.l jl.s) . «mK.-.t i ;■- 
Each image is provided with certain identifying data, 

such as an assigned virtual channel number, an image 

number, and a next image number. Data tagging will be 

discussed in more detail in connection with further 

. embodiments of the invention. Each image created by 

an author is stored (Box 20) and subsequently 
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converted to a video still image (Box 30} . A sequence 
of video still images -are modulated and transmitted in 

L a-'cdnventiohal manner" (Box 40) .' The channel signal 41 
comprising a sequence of images is sent from the 
transmitter 40 to a receiver 60 which is part of (or 
coupled to) a user's television or video appliance. A 
user is able to input channel selection and image 
selection information "to the receiver '60 by using an 
input device 50, such as a remote control, native to 
the user's television. The selected image is displayed 
oh* : the video display -70 c 6f the' '~user ; ' : s -television or 
• vide6' f applia'nce p wi'€hout : cbrrmuni-eafcio'rv :: f rom • tlie ' user 
back to the television system' operator. When the end 
of the sequence is reached, the system loops back to 
the beginning and starts over again.' ' . "• 

i^ The receiver ;- : as' represented 1 by- "the- ^block-diagram 
l sh6'wri' ; in - Figure '-2/- -ihay -be'-'f or- example- a- -set-tfop ' ■-' 
converter or equivalent device . ' - A 'tuner' -61- ^provided 

iv --^f fi e th a e receiver -60' -receives 't-he'-^charirieli -sagria-1 41V. - -A 

lU - ch'aTine' 1 ! may 'be" -selected -by- -a user- -through' coh-txb lf-1'ex 
50. -The ; ' : 's'ignal' provided by- ; the- sel-ect-edr channel- is-' - 
^d'enfo'du Jrat €& e '( Box-' 62-') : - and : the^resui : t : -iOhgi anaUog^vi-de'O' 
signal "is %Hen 5r cdHver : ted' : td'"-a "dig-ital -si-gha-P by-' ah 

V =ah brogue /di gxifa 1 "cbh verte r--6 3\* -T-he- : xe s u It i r hg- di'gi t a 1 
signal ^is then-read by 'a data : tag ' reader^ 64" which ;: 
det'errtfihes the identifying data -6f^ each- image ■ in the 
series of images. The identifying data of each ■ image 
is compared r '( Box- 66)- with- an ; image number- stored in an 
ima'ge number register- 67 When : 'a • user selects'- an- image 
number. -through the controller - 50, ; the image - number " 
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register 67 stores the requested image number and the 
stored image- number, is compared.. with each image, in the 
sequence of images until an identical r image , number is 
located (Box 66) . When an identical image number is 
located, a signal is sent to a video memory 65 such 
that the video memory extracts and stores the 
requested image from the sequence -of images. A signal 
is also sent to the controller 50 to indicate the. 
image was located. The image may then be passed 
through an optional interpolator 68 (e.g., implemented 
in a .digital, .signai pr.ocesspr.)-, v whichj-may ; . be turned on 
■qr>i of f-: by epntroller , 50,-^0; mo,di;fy. .the V jimage. -quality . 
The image is then converted back to : an analog signal 
by a -digital to analog converter 69 for 'display on. the 
video display 7Q^- - 5 .-=. c-jy.-x ^ c s • u ., 0 " c . t - 

■:>,.-. :.- c :.i T/hejireeeiverj 6Q ? provides; a- G cqnt roller 50 ; for a 
user tor specify which images to. fe sJtore ; -as , the image. is 
^received .; r The : controller 50-. contains ; local f unction 
/keys, /o £3 ti i&7r*£- • andj , 58 t fqr ^virtual .channel selection 
andj .image:. selecit-ipn-,r as _well ;as : a, receiving, mechanism 
for. receiving a : signal^-Ce . g ; , ;:i I-/R) f rom a remote _ .; : 
cpntrol-.o Tihej f^nctipn ; ke.ysj 55 ,.. 5,6>;, 5.7 ; ,2 j a nd jSJ^aj^d^th e 
remptej cpjityrpl wiil- be discus^epU v in. L detail Jin i^nc.-r. *• 
cpnnect ip.nr wittu i urther; embodiments .r f The jjep.eiver; may 
be .a- stand;, alone^ -set-top : converter^ device,, -or fr,.,^,. 
contained^ with-in ; a- VCR; . a television, or- o^ther- rvideo 
appliance, •>•. ... - .. : . l . • ..• v .r . -;, : > , ■ 

..Once : stored-, the,, image ■ , i s,,- displayed prv the ... 
television set or-: other; .video- appliance until some. r 
other r image . is captured, and displayed (usually. ,.upon : 
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user command) or the channel is changed. The captured 
image is converted "td a frame via digital signal 
processing, just as is any other channel doubled 
field. If the images are sent as frames, this step is 
not required, but the amount of memory required in the 
receiver will be doubled. 

■ 

Multiple VC's can be contained in the fields 
available in the half or full channel. For example, 
Figure 3 shows a single physical television channel 1 
having an odd field 3 and an even field 5. 
A signal "100 containing' several virtual channels 101, 
102;" : and ; 103 -± Veri t* ~iri' 'thV odd ; f ield' 3 of' bhann"ei ; 1 . 
"A signal 200 ■ containing mult iple virtual, channels 201, 
202, and 203 is' sent in the even field" 5 of channel 1. 
In the "example; shown in Figure 3", ' the ' virtual' channels 
carried in ; thV' odd f i~e : ld' '3 : comprise'' a" ! Real" Estate" ' ' 
channe/l' (vc21) ' 101", a Dining Guide" (^22)^102; and' a 
Pro'gram ; ' Guide ' (v'c23)" 1'03 V' The-' virtual ' chariness* carried 
in the' J everi" fleTd "5 Comprise a 'fcdmfn'unity Service 1 
ss ^hanri«lP ,! '(vc2^') ; ; 201 ; : Subscriber ; Ad's '(vc^S'P^^^'ancT" 
'" Auto-'Mall ' ( vc26) 2'03": x ~' ' The ' signals^ 100 arid" 200 dan 
Be* sen'tPctt"" vaxy'irig " rates'* whicn 3 wii!£ determine" ' the "time 
fox image retfievai'T*' Image d retrieval wi'ii' be"' 
discusse < d L further" in " connection ~ with w additidnai * : ' ' 
•^'emrTodimehts^df the' invention -~~ : *~ <u '"" sJ. -j^f 
<cx v " If : 'a*- half channel ' is used; note "'ill at t'ne other 
'"•succession*' of fields ndt" used for 'the VC "('e:g: ! f tHe" 
even- fields, if the VC^is carried inttie ddd J! f ields) 
can be used"for ; a doubled motion video channel'.' 'Figure 
4 shows a system' where multiple virtual channels 101, 
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102, and 103 are carried only on the odd^field 3 of 
the physical channel . .1.. ...The other half channel, ._ the 
even field 5, is used to provide a video service 200: 
Continuing with the example shown in Figure 3, if 

i 

5 a user chooses to tune to the Real Estate channel 101, 

the user will enter virtual channel number 21 using a 
channel selection means native to the receiver or 
television. As shown in Figure 5, upon selection of 
virtual channel 21, an opening menu is provided. 

10 Figure 5 shows the opening menu 21 for the Real Estate 

channel , which, provides ."categories for a., user ,to . .- 
chpose f rom, in this .i.nstance i dif f erent locations , of 
homes, for sale. In. the example shown in Figure .5,, the 
user chooses image, number. 300 from, the opening menu 

15 .. 21, . selecting.. to_ view homes, for .sale, in the, ,. Piano T : 
area. Selection, of., image number -300 results in, the .. 
receiver , extracting , and displaying -imag.e-,number .3jO,0 
from the series of_ images^- in- ,a. continuous- loop., of. 
images, sent in. the same fieldof the r te-leyision, . T ■. 

20 channel (See- Figure.. 3) ... In„ this, instance. . ,ima,g.e. number 

300 is. a. sub^menu - showing a further category.,„ t .which- in 
. , .this instance .-is different price ranges..of 4 homes, for 
sale. The user, can_then„ select which., price , range .is v 
desired..and . yiew^homes in . that., category. . : , In this- , 

25 example, the user has entered, image,. number , 331 ,^ which 

results „ in image .331 being extracted, and. displayed by 
. the ^receiver .-. Image 331 H in..the n Figure.. 5 v example & is,, the 
first .image, in the. category . relating to homes l for^ sale 
r starting ..at .$200, 00,0 . 0,0 ... The ; -us.er can. then _.. 

30 sequentially view., each image .in .this ...price range.; _ . ^ 
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through the use of a " NEXT" function. The "NEXT" 
function will be discussed in "more detail in ; 
' connection with' further embodiments of the invention 
provided below. The " NEXT" function allows the user 
to view the next image in, a series of images. In this 
example, the images are numbered sequentially and 
image number 332' is displayed in response to the 
"NEXT" function, which is a second home for sale in 
the selected price range. 

Figure 6 continues the above example and shows a 
representative view of the receiver extracting ima : ge 

• 'number' L 332 f ro'm th r e b series "of images !: which make up" 
virtual'' channel' 2l\ When the user selects the " NEXT" 
function" while viewing image number 331, the receiver 

■~ begins XookingVf or' the next" image' 1 after 'image" 33.1 from 

• 'the'''-'s'e'ries" ; oi'''"ima'g'iES''' s'eht" iri : : a continuous loop 4 00" in 
virtual : channel .21^ 'in this i: ihstance" imag'e" 332". In 
Fxgure' fe - ", the- continuous loop ; ot images ; "4 00 ' is shown 
containing a ' serie ! s^o'f 1: images~300 ' . *'V a 'T331'V' "' 332; ' 333, 

ut ahd Sl 33'4V'-- : ; ' : -- iif ~ " ^ J - ; - i^-'f. -- !; -- 

T '~ Each image ' is r tagged^wi'th data-indicati'hg an t: ' 
assigned virtual' channel number, an image number and a 

^"next^image" number, as well as some "additional 

° coh'trol^inf ormation :U The [ 'rvext image' 1 number 'is 1 to 
provide'" the receiver "with i ^inf ormatroh- ,: as to' '"the " " ' ""' ' 
presentation sequence f or 7 the images', "as will be" 
explaine^d" below. This "image tagging 'data is -embedded 
or encoded ' in • t'h'e image', e . g .~, ' 'oh • the '"f irst "fine' of " 
active • - video y ? whi : ch. c in the 'case of NTSC and l pAl-M 'is 

' line 22. 7C (This ; 'data could be'" 5 -carried 1 -in 'the'- VBI , ; - :: ' 
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however this might not be as easily implemented in the 
authoring system.) This data is embedded or encoded 
into the image, such, that it is not easily perceptible 
to a viewer of the image. For example, such data can 

i 

be innocuously inserted as black-white squares in a 
stripe at the top of a BMP or JPEG photo. 

As indicated above, VC images are tagged, for 
example, on the first line of the active video with 
data indicating the virtual channel number, the image 
number and the next image number. Figure 7 shows two 
representative images. . 302 and 303 .. , Image 302, .is, tagged 
with an image data., tag .8.0 .and, image.. 3.0.3. is .tag.ged., with 
an image data, tag 90. The data tag 80 of image 302 
carries data fields 81, 82, and 1 83. . Data field. .81 can 

„ t be thought ,of , as-, the category!' ; of, .the image. 2 .In,, this 
implementation. „it...is the displayed, channel, number, of 
the VC .(the. virtual channel number):, VC21, in this, 
instance, that the-, image ^belongs. , to.,, . .Data field, r 82-; 
carries, the r. image number .,of the,. image, ., in .this. .- »..,-■.., 
instance image number 302. Data field 83 carries,, the 
image number which ,is the, number , of the next... image in 

^ the series of^images sent, to r the„receiyer,„in,,this. 
instance^the^next m image number ,.is^303 .,,..The_ data., field 
83 containing , , the ^next image . number ^enables . a . user, .to 
extract .and display „the ^next ..image .in succession, 
through the use of ., a .next; ..function . . .In this case,, use 
of .the ,next function ,, while ,.vi.ewing- image number . 3.02 
would ..cause ..image: number 303 to. be captured, and.;, 
displa.ye.d. ^,. Image, 303 .carries, a, data .tag 90, . on... its. ^ 
first line, of active, video which contains >rdat a fields 
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91) 92, and 93. Data field 91 carries the assigned 
virtual channel- 'number,' data field 92 carries the 
assigned image-' number for the " imager" and data field 93 
carries a next image number identifying the next image 
in the series of images to be displayed. 

If the user enters an image number that does not 
belong to the particular VC, then the receiver . will 
not cause the image to be displayed. This allows 
multiple VCs to occupy a single channel without the 
possibility of images from one VC being displayed on 
another -VG >.'■ ■' Tt v 'als6 'aliow^'VCs^tb -be ; authored 
independently once 3 t-h1e -VG number- : i's Wnowhy" "without ' ' 
having to "coordinate image number ranges for each 
separate VC, i.e., image numbers do not have to be 
unique > "tTo' a particular' VC-'. ' • • ■ - - ; : * ! ' : 

For example/:- Figure 8" shows- two virtua-l- ch'aririels 
VG21 : and VC22 whi ! ch are "sent in the ! %ame" >: f *i : el"d of -a' 
~t~e'l : evi-si"on" ,! signal - (See Figure- -3')' ;-' iW^-thi-s^ example", 1 7 
virtual 1 -ch'arihe'l VG2T 1 c6mpr-is'es K a •Re'^l^E-istjaVej'-chan'h'^i 
m'a'de 1 up' o T f ^ successive" -images^ made up- 1 o'f-* image s ; 'with : ' 
l- image- numbers- 301 ; ,- f 302 j-- 303-i 304; 305,- 306. -I - V 1 359. 
i 'Victual- 'channel- -VC^^ 1 comprise s' 1 a Din'Ahg^ Gu-icle ma'de !: up 
( ^^sucG"e r ss%e images wi^th-'ima'ge''- number's 6 3 '0-1^ 30-5,' 310, 
^3^5^-320^ 32^^ -i. l -:-^380^'- ' As- ihyacatedy ^the-amage ^ 
n\iitJ5e'r-"s 3 -u'se ! 'd 3! f or the images- in the" 1 two Virtual 1 -'' 
channels;- VC21 t and VC22-, ' aire not " unique-'- ( VC2T-' has ' an 
.image^ number « 301, 305? 310, etc and -which are' also- 
present in-' VC22) .- : However/ ' since - the " images^are 11 tagged 
with' the-' virtual channel:, number •as t! well as- the - image 
number / ' the possibility •■ of images f rom ' one- : VC^beirig- 
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- displayed _ on another VC is eliminated. In the example 
shown in Figure 8, when a user is tuned. to. virtual 

.z channel VC21 (Real Estate) and selects, image number 
305, the user will be presented with image 305 of the 
real estate channel VC21 - e.g. an ad for real estate 
- rather than the image 305 from VC22 (Dining Guide) - 
e.g. a restaurant ad.. 

Tuning a VC is accomplished exactly as with any 
other channel. Once the channel number is entered, 
the receiver tunes to .a physical channel via a channel 
map. The channel map -extensions. : .implemented for- 
doubled .^channels .( the. doubled -bit ^and. the . f ield, jCi; 
selector bit) results in the receiver -switching to. 
channel doubled- operation, if the channel is in fact 
doubled. Once tuned to the;.'' channel-,? -.the ; re.G,eiyer • 

,, b : eglns_ reading) VBI or. other .-tagging ^dat a. ; In this 
. tagging, data there, is. a VC bit . . If , this- bit,. is i?;eit-v 
the, receiver- then; knows, to go -.into VC,, mode,, and • capture 
tJie.ppenjLng; image.*;.: Once* in-,, r VC_. mode/, thei f recedUY.er ; : - 
begins; ? r ; eading : the . ima g e ; tag g i n g , da t a . - ^ -j ^.T he receiver 
is. looking-for, an- image tagged; with -a; unique " opening 

q rima ge", Asdent if r i ex -,q 1 n» .pne 3 rpart i cujfca rr .irnpl emen tajtjion , 

0 PPO isr used: as-s:'tfee f ,4-ma f ge r number pf., the opening;. jLmajge , 
by def-initipn/^and^ t'he: VC . category identif ier; .-matches 
the displayed channel number^ of the tuned- chann ejU- 
This^ avoids, haying-; to c . download displayed, channel ;, 
number"^ to " opening image . number'' : links, a It ho ugh- his 
r. .. is, another,. method -:f or > a ecompl i sh i ng . the^. same thing ..; 
For example,, as -.-shown . in i; Figure . 3- if the. user ; tunes.,,, to 
channel, number 21;. and-- channel 21 . is mapped - tc-j the;.odd 
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field of physical channel 1 and this is a VC, then the 
receiver is examining each successive odd field of 
- channel- 1, looking for an image with image number 000 
and VC number 21. If the VC bit is not set, then this 
half of the doubled channel is a normal video/audio 
service. Since the VC number tag enforces segregation 
of images, it is possible' to have duplicated image 
numbers between VCs with no ill effect. 

As shown in Figure 3, it is possible to have 
multiple VCs carried on one half of a physical 
channel . - -Alter native ly-> in ; the- general"- case"; multiple 
VCss-can beSjcar-ried on- a ' f ull- physieall ; - channel-: In -the 
former situation, multiple displayed channel numbers 
are all mapped to the same physical half channel, i.e. 
odd* field* 3;'6f*' physical i; chahhel' 1 of 5 Figure - 3.' - Each 
VC ;has- its' own " opening 1 image I-? (typically-" a menu) - 
v identif ied-by ■ an- image number that is^equa-l tb : 000 f 'and 

a :VOs number^that'i is equal '-to the displayed • channel' 
'.■number, .'^y".. J.=f-s:. ~zt ti .' . '■ % o •<• H-biM':; .m la IC •■yri-? , v - 
■- , Bui lding ' on : - the - example f rom '- the previous '.i-^r '-■> 
. paragraph; --suppose' 1 channels - 2T, : -2 2 r 'and 23 -a'll--map : to 
the oddyf ield to-f i?channel-- i' .( 'Figure'' &3')>. ; -T-he J operiUrig : 
•/iitimenu ■■ for-, channel: '-21 -i-s ! ~a'ri- -image'' tagge'd ^as- -'image 000 
40 and ,vc2'lV c t"K^ ■' opehihg liiienut-'fop channel* '22- r xs -~ari' 1 dmSge 
i tagged as^image 000 and -vc22^- e'tcV- further,- -suppose 
channel : .21 is the - Real Estate^-VC? .with" all- of- its 
images numbered in the range 110- to 380 and- channel" 22 
is the VC for -a Dining Guide - with" all -of - it s-dmages; 
numbered in -the range of - 400' to 900. The • user" can- 
enter .21 and see- the- opening- menu • f or ' the ; Reai : Estate 
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VC . This menu might have houses for sale in 
Carrollton starting at image 110, houses for sale in 
Lexis ville .star-ting at. image 150, houses for sale in 
Piano starting at image 300, and houses for sale in 
Richardson starting at image 350, as shown in Figure 
5. If the user enters IMAGE 300, the first image of 
houses for sale in Piano will appear, in this example 
a menu of price ranges. If the user enters 331, the 
first image 331 in the series of images relating to 
$200,000.00 houses for sale in Piano will appear. 
•_ • Pressing. NEXT will . advance t,o; the rn.ex-t; .image.- of i houses 
o. for sale, f: as. identif.iedi by, the .next; :image, number-..: 
Entering. IMAGE 334 will cause the image with that 
image number to be. displayed, if it. exists in the 
■parade; of images.. However., entering , -IMAGE;; 4l 5-r .6i will 
not cause the ; image ( with~thatp ima.ge number ■ to be 
- . ..-d i spl a y ed *. ey en -if ;i.t exists in ; ;.t he.; parade;. of . images, 
because that-; image belongs ,.to t another^; VC ■ i m.. thi-s • 
case, the Dining Guide vc22). The user must ', tuneuto 
channel-. 22 c ,in order . to geti:.- ; to^imagennumber.;.4 56, since 
• .it ..belongs to .the Dinging;.. Guide -.VC- onqchannel : 22 <. and 
thus. wi-ll;. r be tagcjed twith this.ncategpryt number ; -vvo -^rlJ 
000 iThej iuser btMn.es; tOj ja.i .yi-rtual ichannel,. .j>ust ..like^rany 
.3 L &feher^ ? phanne N l,:iei.;g=.;,c by; pressing • FAY ■-. ( favorite).-, :.;CH UP 
stGha-nnel, :up)>j ,CH DN ): -{ channel .down);, by, 'timer, event, or 
by directly entering-the channel; number, (on'e on more 
;.. digits)., via. the; user- remote., control. . Thisy.allows ...f or . 
a ,. channel; number^ to., be assigned,; f or .example, to a 
Real Estate^ channel-"; and. another .channel number to be 
. assigned .to-, a; Dining,- Guide> ■ etc. The. receiver -a 
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contains a channel map that maps displayed channel 
numbers- to physical channel numbers. This map 
instructs -the receiver which physical channel to tune 
for the user selected channel number. 

Once the VC is tuned, the user sees a standard 
(e.g., blue) screen. On the standard screen, in the 
upper right hand corner, an indicia such as a .blinking 
> appears from the standard receiver OSD subsystem. 
At all times an LED display on the receiver shows the 
channel number that the user selected to tune the 
channel. After typically a-'few seconds, -the • standard 
-~ screen-' "is replaced "by ; a st-iil video 'image- arid ; the- 

indicia > is no longer displayed. This image, in most 
applications, will be an opening menu for -example menu 
21 of ; Figure- 5 " ,i ~Eacti menu - select iori.'-'i'tem will 
-•'-<- - ■ indicate :1 a : three-digit-image '-"number that ; the -user' must 
• - 'enter': to'-"' select . that : meriu iteirir ' A cursor based ' •'■ ; 
'selection ' mechanism could be ^implemented : by *- ■ 
establishing some ' ediiH-rairit's ^deWli-rig 'Vi'tK^'HbW- -'many 1 
• * •? c»tse-fee'etidns are. allowed 3 dh ? -ah 'image- -'ah'd' where-the 

selections - are' f Ideated v -' [Thi-s -would ^require "additional 
imag£ -i tagging ^da*ta ■iand. s c : u^rsdr-"upVdow 
e--.--4.ftin border. tp_ent"er'.^a r ril £ image riumber'-v r thei'-user-must 
• f irst -'-pfe'ss,' -e. g -'air' " 'I MAGE""'- button ■: r - ? Press ihg^-IMAGE 
^'switcfies "the' "re'eeive^r-'tb ; a" -mode where;- numeric buttons 
pressed are taken as input of image numbers in-s't'ead of 
-channel- numbers .' As- the user- 'enters 1 the image number 
to go- to '-the next image, 1 ' the number Us'-.- 'displayed on 
screen", in the 1 -upper- -r-ight^ hand-' corner' of the- screen. 
As the- digits are entered, • the -display progresses' 
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from, for example, _ _ _ to 9_ _, from 9 _ _ to 99_, 
and from 99_ to 999. If the user, has entered, one or 
more digits in error, pressing "IMAGE" will erase the 
display of image number, and causes the OSD to revert 
5 to _ _ The user can then re-enter the desired image 

number. It should be appreciated that other image 
entry means could be implemented, • including scrolling 

■ 1 

entries from the right to the left, and the like.- 
Similarly, the image number could be longer or shorter 
10 • than three digits. 

: . , . -The operation described : above -is t very consistent 

in r that , pressing ff the" IMAGE button* always precedes; the 
- entry of an image number. There is no time-out 
provision for numeric entry, although , there could be. 
15. Image, numbers A 00.Q . through p99/v.are reserved by;. , ■/ 

. r; , r .. convent ion for non-user c enteredr image numbers-. _; : ..Should 
the . user enter numbers *in . this range ,. leading - zero ( s ) 
must be- included. Again;, ,- this is an ■implementation 
deita-il,: C a-nd! -can ,be .done £ dif f erently L / Id 2^ 
20 ?r ; -In^-airpref erred,, en^pdiment- >: , all use,rT-enteredsimage 

; numbers must be ; numbered .greater, -than .99,. but .the- 
systenv dip.es; -not, ( jen,f p.rce. : E-this - fi I f, jthe cu.se,^ presses 
j J2 jJLMAGEj rw he nj t h ej <Q SD ■, is^;displaying ?;i _c_' jf/st-the r three 
3r-/daiShesj-. a aa?e.t'-reinpyeds .and-;.-t"he-» -receiver, will r/then take 
25 ..-..numeric: entries 1; as.; channel numbers, -instead of;.. image 
•>,.:: numbers . ...,,>! .-.-.•i., •., . .. .• ; - 0 .• . . f, •.• g.s- \-. 

2 .. , : , Once- the imager number -is- entered,;, an;,indi,cia;^such 
as a., blinking.; > is displayed, to the : , left of : the., ... 
number ..; This -r provides f eedback-vto.: the user that the 
30 image number has been entered and ; t-hat the. receiver is 
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"looking for 7 ' the image: Until the specified image 
has been captured, the previously captured image 
remains displayed. Once the identified image has been 
captured, it is displayed by receiver and the blinking 
> together with the image number are removed from the 
OSD. If the identified image is not present in the 
system, it will obviously never be captured. There is 
no provision for the receiver to determine this; it 
will just sit there displaying the blinking >, the 
image number, and the previous image. Eventually, the 
user w'ili "run out' of patience and" will' make" a hew" 
eft try to' go" to another image i "or channel." The' "fact " that 
there is ho provision to detect that ah identified 
image is not present in the system is an 
impl erne ht'at ion (detail. "A "detection function could be 
provided, for' example,' by coris'trairiihg^ail images 1:6 
have' image numbers "in ' a contiguous i range • and then 
specif yihg the 1 upper" end "of "t he range "in the "image "tag 
data, or by other means. 
' '"" ~ iU -' J 'Mefiiui may" be * short enough' *t"o "f it "wit'fiiri'a 'single 
image or may be" long"' enough to "require "multiple " "' '"" 
ima ! ges ^Sihgle"imaf e -menus* ^wiTl J "typical : l^ n h ; ave a '"next 
image identified that is simply" the first image of the 
first menu selection or is an image of instructions. 
All'- "but' fi t ( he "last J image : 'o'f" "multiple" ''image "menus wifi'f' ' 
have a next "image identifier that' "points ' 'to the next 
image of the menu; the last image of the menu will" 

typically have a "next : image' identified just' as' single 

, . ..... • .. , ■ . . • • " . ' > ,. . • . • ■ • .: ■ • .-- .• ; '■' ■- : •• "i 

image menus do. 
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The opening image does not have to be a menu; ,it 
could be a single image or an image with a next image 
identified. The last image in a succession of. images 
would most likely have a next image identified that is 
the opening menu. (The next image alternatives of the 
last image, i.e., a dead end, or of the first image in 
the sequence, i.e., a continuous loop, are not 
generally user friendly. However, the choice is up to 
the VC author. ) When the NEXT button is pressed, the 
blinking > OSD (or other suitable indicia) is 
displayed. The. next image number is not displayed.. 
When the next, image is retrieved, the blinking > is 
removed and the identified image is displayed . 

As each successive image is retrieved, its image 
number is stored. in a cache. .allowing a "PREVIOUS" - 

function. „The .cache is, for example, ten image s 

numbers deep, allowing the user to back up 10. times, 

. .. b ,y ..Pressing the " PREVIOUS" , button.. . The. image itself 
is not stored, and therefore retrieval of each = 
previous image .requires a reacquire of the appropriate 
image with .its requisite time ..delay , for the image _to 

^ come around -in the loop of images. .However, if the. 

user wishes to back, up n images, pressing PREVIOUS n 
9f!j Tc soea-.r 321X1 sn n l Vj.q:"X«. *i 'jxvra us '. 3?jr-->:. * at? ton i 

times will cause the r.eacquisition . of the nth previous 
image, without having to reacquire the ^.intermediate.,' 
images. . Again,, this. .is merely^ an implementation ... . 

detail. ., t . ..... . . 

; . PREVIOUS commands., are. not cached .. . ^.Pressing : . ,. v . 
PREVIOUS causes the blinking < OSD (or. .other suitable 
indicia) to be displayed. The previous image number 
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is not displayed. When the previous image is 
retrieved, the blinking < is removed and the ; 
identified image is displayed. " Pressing PREVIOUS and 
then NEXT before the "previous" image is actually 
retrieved will return to ithe image presented prior to 
pressing PREVIOUS. That is, pressing NEXT cancels a 
PREVIOUS command and the blinking < OSD is removed. 
This is the same action as would be the case where the 
previous image was captured. In this case, pressing 
NEXT does not retrieve the next image number from the 
cache, "but rather from the current '"'image, 'as in all 
1 'other bases . " 1 This' is' 'in corit r'ast^'t o~We'b "browsers , : 
which do use : the cache for NEXT, since there "is no 
explicit "next image. 
,!0 -'-"" Image number's "are 1 ribt~'dispi : ayect iri ' "ir'g'spon'se "to 
"'NEXT 'arid -PREVIOUS; 'they : are only 'dfyp-fa^e^'Vhen" ' ■ x ' 
• , ''enter'ed' : 'by the' user . If "the VC author wants "to Wave 
r!, ' the r image' numbers ' dispiaye'cT, ' then thfey^'caiif'be 'iribiuded 
• mc iTi' the ; iniage J in ,0 a *locatfbri !< b f f 7 ^rie 3 Vc auth ! or' s°"^hb¥ce . 
Usualiy h it Us expected th'at ? ' r the 'author ; wi J li h;r hbti Want . 
the image numbers" displayed, since they' a"re vS arf' ' '* 
artificial construct whxch' 1 h : as° notHirig 'to 'do' Wit fi' 'trie 
content l of *• *t"he^"i r ma'ge i - t -and J Wn^L"ch n< can" 'tfe^ changed at any 
time. 1 imager lumbers' do 1 not ''have : to" be 'assTg'ried ' xrf ' 
c "sequent i'aT' order Indeed^ over" time" durTh'g the 5 '' : ■ 
operation of the system, it is likely' that' the "image 
■ ' numbers will~ not be" in order . ' Displaying" the ' image 

numbers could therefore' confuse the : user . ' "OSD ' display 
of the image numbers would also 1 take away from the '"' 
usable- screen area. 1 Thus/- in a preferred embodiment 
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the image numbers are not displayed, however they 
could be., 

Some applications will not have., an opening menu, 
but rather will just have an opening image that is the 
first in a succession of images. An example of this 
type of application is an Electronic Program Guide 
(EPG) . When the user tunes to the EPG VC, the first 
image presented might simply be the guide for the 
lowest channel numbers. Pressing NEXT would advance 
to the image of the next channel numbers,' and so 
forth. .This, type .of ^application. is, navigated- by. use 
of the NEXT,, and PREVIOUS buttons as ...described above, 
without the need to enter image numbers. 
Alternatively, the EPG VC could have an opening menu, 
allowing selection c of. a . time, period ... .After . selection 
of the time period, successive images, -would . give ./the 
channel ^programming, information for , that time ^period. 
Within the. images, could be . image. ; numbers.,, allowing ..the 
user to select, information,, about ( a .particular -program.. 
The mechanism ...of j J:he present, invention ..is ..very , in- 
flexible, without .having to. implement. a, lot ,of. 
complexity in order, to,, achieve, this,.*.. r . :.. t ^ „ 

_A i"HOMET^ function : can . be, provided, .which .causes, 
the- channel's opening. image . to be. captured, and _ 
displayed and. the., receiver to. accept, numeric^ entry. v _as 
channel numbers . ... ., , ■ <-.-• -> i - ; , - '■ ^ 

From -the preceding discussion, it . can- be seen ri that 
the following, functions (or,.- their., equivalents) 1 . are .. 
needed, .to.. navigate in^VCs : , HOME, IMAGE, PREVIOUS, and 
NEXT. Dual use of the local buttons and/or dual , use 
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of buttons on an existing remote control are not 
preferred as* navigational controls for VCs due to the 
fact that such embodiment's ■ are" not user- friendly. 
Thus, a new enhanced remote control is preferred for 
navigation of virtual channels. Note however, that 
conventional remote controls will operate all receiver 
features other than VCs, giving a system operator that 
has no intention of using VCs two remote control unit 
choices. 

In view of the above, it is proposed that a new 
- remote- control be provided that has dedicated VC 
navigation- buttons- f or HOME, IMAGE, - PREVIOUS; and 'NEXT 
(or the like). These buttons can'be, e.g., at the 
bottom row on the remote control's keypad, in that 
order'; ' In-- such ' an implementation, this set of new 
buttons* does hot involve • dual'-use ; or non-intuitSve-' 
buttons; and avoids the j need to press- Enter to -gdt' - 
Kiritoi'VCsi It- should be appreciated, -'of courseV'that 
t he - above 1 1 discussion - of remote '"control s i: r e la tes 1 r t 6' J -a 
i->er. specific implementation^ ; and 'riot -the general r easei- -' 
■' v Many other implementations can - be^des'igned -while still 
using the present invent ion. --"^ Iti a" 1 -prefer red * •'-'- 

systemp-a -video scrambie'r and -VB-Ii -data inserter are 
provided - f 'or i e a ch f 1 eh ahhe I s \t'hat* -i s -t o. "be •'*e'onW6'l>retf , '-- : 
a nd/or- '-s cr ambl ed s- - - The -'urii t ; t hat pr ovide s - this 
'■' function is called : the HV-P-IV.- -: This unit optionally 
.. provides channel doubling as well as the - ■ i 
•aforementioned scrambling and data insertion". A ; VC s 
video stream must be sent through : an : HVP--IV in order 
to be given the appropriate VBI 'data and ; , optionally, 
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to be scrambled. If the second half channel is to be 
used for other services, its input video must .be time 
aligned with the video, for the VC(s) ,in the first half 
channel. The VBI data inserted by the HVP-IV is used 
to support channel authorization, scrambling, and 
other hardware control me'chanisms unique to the 
receiver. In the general case, the required 
information could be included in the image tag- data 
that is not in the VBI, or could be inserted in. the 
VBI by a much less complex set of hardware. 

• Subjective testing of . the VC .concept has, proved 
that, some-, images look, better if-j the. interpolations,-, 
processing of doubled channels is turned off.. The VBI 
data contains a control bit that allows interpolation 
to ..be turned on . or off. ; This can be ; used ■ on VCs.>to 
turn? off.- the interpolation. Note that all. VCs .-, „? =■ -> 
contained, in' a physical - half channel will all-. < have < 
interpolation turned e.ither on or. off, although-jthis 
j.is, .merely ..an implementation detail . ... In ; .one ; possible 
variation /X the interpolation i; is - : allowed : -tp be: switched 
on or of f on. an . image jby. image?: basis; .based -on control 
data, embedd^ed in the imagft..^,- ,'Vi;x j»-t3fc©*a cu;j 
b>ic iYiCsssr^e authorizedjcby ithe.r.same authorization .' . 
mechanismx a s «a.ny> -other; -physical {-[channel k _doubled : or 
not. .That ;ls.,^ v yiai Free. Access, ^Channel Paekage,,b,v; 
downloaded jPP.V (pay-per-view) number, . or -IPPV.' ('impulse 
PPV) purchase.. Parental Access . can be -invoked .as • ■.• 
well . In -the.- .-case-, of multiple 4 -.VCs : being, . sent-, on - one 
physical half;, channel • (i . e . , ; - r the. eyen ;; or> odd ,f ield)-, 
all such. VCs. are either: all authorized or -all. no.t .' : 



WO 00/69175 



PCT/US00/07747 



31 

authorized, since authorization is on the basis of the 
physical half channel.' However Parental Access may be 
invoked on a VC ' by : VC basis '. 

The assignment of image numbers and next image 
numbers is at the discretion of the VC author. It is 
not necessary that images that are to be viewed in 
succession be assigned sequential image numbers. It is 
necessary to correctly assign the next image number 
for the desired sequence. It is likely that most 
authors will in most cases chose to use sequential 
image" numbers for convenience. ~ Likewise/ "there is no ■ 
requirement "that image's be "sent in an order that is 
tied to image number. This" is especially' important' in 
that the author may wish to send some images, e.g. 
menus, more of "ten, to improve access time" for "those 
images".' : ' "' ~" • '"" "' ' ' "~ : ''' " ■' '' : ' : : 1 '"' ' 

" ftdcess' time for a ' pa'ir'ticiCil^r"' image" is ' a" function • 
'of" how often' the' image' is sent'. . "This in A turri ; is a ' 
function of the^ number " of imageS"'in~the overall ' loop, 
'■ 'and how blf'^en the' desired image is" repeated in the J 
loop . " The : average access time ' is 1 ilmply "the^ time 
Between successive transmissions of a given image" 
dividea by twoT " For' example, consider "a VC loop of 
three hundred sixty images, each unique " In "a" channel 
doubled 'NTSC "'6r ; ' PAL-M system, there "are thirty 1 ' images 
per' second sent on" trie' half chanrief from "the 0 headend. 
Therefore it takes twelve 'seconds^to send "them all." 
Best' case access is immediate and worst -ca'se'is. twelve 
seconds for an average"of : six" seconds . If it is " 
desired to improve access' to a given "image, e.g., the 
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menu, that image can be repeated in the loop at even 
intervals. Continuing the previous example, if in the 
loop of three hundred sixty images the menu image 
appears three times, evenly spaced, then the menu 
appears every four seconds and the average access time 
for the menu is two seconds. The average access time 
for all other images remains six seconds. When the 
user first tunes a VC, a blank screen is displayed 
until the opening image is captured. Thus the 
importance of sending this image often. 

The. time interval at which the opening image ..is 
sent determines the VC m acquisition time T . _Li.kewise, 
the time interval at which any menu. is sent determines 
the menu acquisition time. While it is quite possible 
to author a VC with only knowledge ; of the nagivation 
mechanism (so that the autffor can correctly tag .the. 
images that are being added to the VC) , the present 
invention allows the acquisition time,, to be. tuned .-by 
the VC . author, if desired. - For. example., if ,the.,.yc,-. 
author believes that most viewers- will press the f NEXT 
button .after viewing , a given image,, f or. .ten seconds,_ 
then the image identified as the next image can, b.e. > 
sent eleven seconds later, giving most viewers very,. 

.quick access. t . . _^ ..... . . t ^o-r 

Another f eature of the VC system, is. , that, of _., r ,^ 
sequential, image display capability,, which,., includes^ 
some animation .display capability. .In. the line. 22 , -. 
image tagging data is. .a bit., indicating ^whether ;. or. not 
animation, is allowed f or. the. f image . . If animation is 
allowed, the receiver continually evaluates ,each image 
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as' it is received to determine if it is tagged with 
the selected image number. If there is a matching 
image number, ' the receiver" captures and displays' the 
image. As a result, by sending different images with 
5 the same image number, each image will replace the 

preceding one automatically. The result of this is a 

i 

function of how 'often the" like-numbered images are 
sent and their content, arid will vary from providing 
the effect of a slide show with fixed intervals to 
10 motion- JPEG. 

.: ecu Again / 'the" VG - author : can 'tune the 'update rate by 
choosing the placement - of images in'-the 'series -of : " ' 
images, if animation is not allowed, then the image 
display will not be updated, but rather will only 
15 displa'y the -' first- 'capture -of- 'the selected image' 

riumber> : regardi'esV: of 'other images thVt "may be? 'Sent 
-with st he ; same • image' number • One 'application of - this 
''■capability "■ might "-be v! 'fche- -Photo 1 VG, -featuring^ "siide ; 
" ■-show 6T 1& ima'ge!'s c 'di "award -vfihn-ih^ "ph'b tog raphes .' ia -Th'e ;,1 " v 
20 dwell-' time* f or ^ea'ch- image -"would 5 'be- determined -'by 'the 

•'placement- of the image's'-in-- 'the 0 series- of images ' by the 
VC author. The dwell time- ; c6'uld ? -'b'e-' i differ'ent= ! for- each 
-simageP, bjifL cg<p>ciej-si%e' r d\ J T-he ^ame^eap'abi'iity' could be 
sr: 'us'ed-tcf- suppbr-'t : ~y- f or- example? a- weather* radar VC wh'ere 
25 ?i-^^a•ge•s"'^%i f t•■h : ilv r ••t•■he , • s"e*rie's' :> o£ ima'ges" J would-be'' ' J 5 
periodical ly 1 updated * f r'om-'' a weather radar .-' v The 1 - user 
tuned to the weather radar- VG wduld automatically • see 
- the -updated images- as they - are ' received":^ - : - • ! 

Another application' would" be displaying r a ^seif- 
30 updating Web page from the Internet. As the page 
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updated, the new image would be sent in the VC system 
and. grabbed and displayed by the receiver. ^ . 
Alternatively, the Web pages would not have, to be 
self-updating. In this case, the VC author would 

i 

export Web pages into the series of images in the 
receiver VC system. With the appropriate tagging 
information, the end-user could navigate through the 
pages to access the information contained -therein.. 

It is noted that a VC can be used as a barker 
channel, as this is just another channel tuning method 
in the .receiver. t A, barker channel, provides;, a ^special 
video ? ,and/or . audio output when. -the. channel tuned ; to is 
not available to that user.. Thus, when a channel that 
is not authorized is selected by the user, the, 
receiver, will tune_ tjo : the barker channel .if one- r is c . 
defined . ., t I f .that ..barker -.channel, happens ;; to be.. ; a,nyG, 
then .-the.,yc^wi lL.be . tuned ^arid,, the., opening -image* 4 will 
be. presented;. : : « ,The cpntpnt.cpf ., the.-VC,.4s n deterin±;n.?^oby 
whajtjVthe author . wants^rtOji-dq,. ; .-.Just \as -wi : .feh, i ; any, V,C/ i& it 
can be :one r image that;, does ^npt ; , change,; ^ menu with;.- 
> •: selections to access. o.ther ;i images, or; a slide, show .of 
ri:;, a i sequ enc.e it o jfc imag^s^, £ ,e£c . eiT ; X j j. Le-wb ydT . iari.tus 'JV 

fd >:.}?&§o ca-n.t bey-soj^antolgd ; g ( ust as a any ;5 ;doubled \ch.aj)nel 
e-i c . a . n -be .v :;; That r is, e , they can-fb.e^ c l ine;r shuff Aed ; and/pr- the 
video can >be~ inverted— in a c conventional : raannet:.;,. Np.te 
that ; all-; VCs~ sharing the same r physical; ; halt -channel; 
, : will^use - the., same scrambling,, method.^ _ ; ■ ; -r<i: 
Although , r the_. invention., has beenj .described, . in> ; i 
. connection with^a pref erred embodiment, it: should be 
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appreciated that numerous adaptations and 
modifications may be made thereto without departing 
from the scope of the invention as set forth in the 
claims. For example, follow-'on variants for PAL-N and 
5 for NTSC as well as other television systems are 

possible . 
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What is claimed is: 



. . -, 1 .._ A method for.- providing information in the 
form of video still images to television viewers on an 
interactive request basis, comprising the steps of: 

communicating sfaid images to a receiver 
via virtual channels in an analog . television channel 
signal; 

selectively extracting images 
from said television channel signal at the receiver in 
response to user virtual channel requests; 

storing the extracted images at said 
receiver; and 

displaying the stored images On a 
television screen; 

wherein images are selectable for display 
without communication from the user back to a 
television system operator. 

2. A method in accordance with claim 1, wherein 
one of a series of images is extracted and displayed 
in response to a user request based on a previously 
extracted image. 

3. A method in accordance with claim 1, wherein 
said receiver extracts an image based on at least one 
identifier embedded in the image. 

4. A method in accordance with claim 3, wherein 
said at least one identifier comprises data 
innocuously encoded into a portion of said image. 
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5. A method in accordance with claim 1, wherein 
each virtual channel comprises a sequence of images 
provided in succession. 

6. A method in accordance with claim 5, wherein 
said sequence is identified by a data tag associated 
with each of said images, including at least one of an 
image number or a next image number. 

7. A method in accordance "with claim 6, wherein 
the data tag further includes at least one of a 
virtual channel number or a category number. 

•'• 8. - 'A -method in accordance with 1 claim 5, wherein 
said sequence- fs- identified' by 'data- tags embedded in 
each of said .images . 

9. A method in accordance with claim 8, wherein 
s"a'i T d - : data tags ^comprise ' data' 'innocuously encoded , into 
portions of said images. i ^. f. ~ . . 

10. A method' in accordance with ; claim 5; wherein 
a first image displayed upon selecting a virtual' - ' '" 
channel --is^a it-' open! tig'" me nu 5 - chahne I s ? :i f r am °wh i ch a user 
can' -choose- a categof y ; ahd- can 'enter : ah : -image number to 
retrieve a desired image from that category; : 

-' Hi 9 '-* rhethod^in^aiBcord^Hci^with-^'c^a'fin 5, wherein 
? e the' 'f-ixst K amag^ c -df spi'a'ye'd m upofi selecting ^"virtual - 
channel 1 is-an y 6perii'ng''image ' ~in ; a succession 1 of related 
images. :V - - •■■■->'■ •••"-'•' v: " r '-^ ,;: -" 

■-■12'.'- A method ;: ih accordance with 1 claim" 11, 
wherein the -images comprise an electronic programming 
guide. ' ■' r - . J '*'" 1 : " 
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13. A method in accordance with claim 5, wherein 
the sequence of images provides one of an animation or 
slide show. 

14. A method in accordance with claim 5, 

i 

wherein: 

successive but different images with 
identical image numbers are sent to the receiver, and 

the images with the identical image numbers 
are displayed successively in order to provide a 
sequential image display. 

15. A method in accordance, with,. claim wherein 
a plurality of virtual., channels., .iss carried in.- said. = 
analog television signal, the images of each virtual 
channel being identified by one of a category number 
or a virtual channel number unique, .to the respective 
virtual channel. , .. . .... ■■,[-■.■ • • - » 

. 16. A method in. accordance' with, .claim 1, 
wherein: ,, ...... ...... ... , ( .: ...... lU . --I .:• 

. ..saicLuser-, virtual.. channel., requests are,;-,,-- 
.made , using ..a .channel selector- native . to the . user' s- 

receiver; and .. ... - .. > - •■ -±.r. r. . .*«« ^ : 1 ■- • ••• . •-• x 

_ ^.virtual channels- selected, .by^a user, via 
said channel ..selector are. .mapped,..tO:. physical : channels 
using a channel, . map provided. r in „said. receiver-. - . _.,<- 
17. Apparatus for providing information in the 
form of video still, images to television viewers on" an 
interactive request, basis, comprising . , ; . t ,. 

a receiver for receiving and storing 
images communicated via virtual channels in an analog 
television channel signal; 
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wherein a user can selectively extract 
images from said television channei signal at the 
receiver in response to user virtual channel requests 
and display the stored images on a television screen, 
without communication from the user back to a 
television system operator. 

18. Apparatus in accordance with claim 17, 
wherein one of a series of images is extracted and 
displayed in response to a user request based on a 
previously extracted image. 

' ' l "" 19. Apparatus in' accordance with claim' 1.8, 
wherein said receiver extracts an image "based " on "at 
least one identifier embedded in the image. 

20. Apparatus in accordance with claim 19, 
wherein said at least one identifier comprises data 
innocuously ericcided into "a "portion "of said image. 

21. Apparatus Uri accordance with claim 17," 
wherein each virtual channel comprises " a sequence of 
images provi'de'd L in Vulcce^sioh.'''* * u ' i ~ -i-- 

22. Apparatus in a^'cbr"dancb" wi't'n*'' claim '"2'1 r " * w 
wherein said' "sequence "is identified by" a data tag 
associated with- each' of" said images', ' including at 
least one of an image number or" a ' next" image" number . 

23. Apparatus in" "accordance"' wi ! £n claim 22, f 1 
wherein "the" data 'tag^f urther includes' at: : least' one of 
a virtual channel number or" a category number. ' 

24. Apparatus in • accordance* Willi 'claim" 21, " 
wherein said sequence is" identif ied "by^ "data tag's 
embedded in each of said images. ' '"" " 
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25. Apparatus in accordance with claim 24, 
wherein said data tags comprise data innocuously 
encoded into portions of said images. 

26. Apparatus in accordance with claim 21, 
wherein a first image displayed upon selecting a 
virtual channel is an ope'ning menu channel, from which 
a user can choose a category and can enter an image 

i 

number to retrieve a desired image from that category. 

27. Apparatus in accordance with claim 21, 
wherein the first image displayed upon selecting a 
virtual channel is an opening image in a. succession of 
related images . 

28. Apparatus in accordance with claim 27, 
wherein the images comprise an electronic programming 
guide . . . • ^ ■ , -. ... ^ 

29. Apparatus in accordance with claim 21, 
wherein the sequence of images provides one of an 
animation or slide show. . ... ..... 

30.. Apparatus in accordance with claim 21, 

. fsoj-aaaootc to. v±>oi.v-'<-;-.\ - - 

wherein the. receiver receives successive .but different 

images with identical image numbers, and 

. i. r /a co: -/rr: ^ : *!:;•;•<: A*!* .r- a .a.- .?. • 

. . the. receiver .displays, images with the 

jf- pnxbu.. 1 _k:x , aapsmx -uj-jbcT icr riD&s luiw M3e 1 '>c?.:o 

identical image numbers successively in order to 

. jsainun s&r.criz jkou s j.o -[.sanun so w. J •-♦«•.- -c« d to . T s « • • . 

provide a sequential image display. 

31 . Apparatus. in accordance with .claim 17, 
wherein a plurality of virtual channels is carried in 
said analog television ^ signal, the images., of each 
virtual channel .being identified by .one .of a category 

number or a virtual channel number unique to the 

respective virtual channel. 
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32. Apparatus in accordance with claim 17, 
wherein : 

said user virtual channel requests are 
made using a channel selection device native to the 
user' s receiver; and 

virtual channels selected by a user via 
said channel selection device are mapped to physical 
channels using a channel map provided in said 
receiver. 

33. Apparatus in accordance with claim 32, 
wherein the channel selection device comprises at' 
least one of 'a local control or a remote 1 control/' said 
control including: 

a first function; to cause a virtual 

j ! - 5 j 

channel's opening -jimage to; be captured a'nd- displayed; 

a second function to cause 'the receiver to 

recognize numerTc~'ent"ries as image numbers; ■ 

r* ;■ a third function'; to access! a* cache of stored 

imagsi numbers [ corresponding to previously vfew'ed ! o 
o, | 12 . p» j > ■ ^ 

images and to * reacquire the previously-, viewed^image's ; 

and \ M : S'&lZ 

i [. ,j ! 

a f 6u-r-t-h r -funGtion to cause the'-nextr- image in 
A t 
a series of images; to be displayed. j 

^ I 

34. Apparatus in* accordance with claim :33, 

wherein each of said~,control ,'f-uric'tii"ons-.is actuated 

I o - i; h > . — r — ■ 

using at least; one corresponding; :f unction .butt 

■■■ r ' '. \'. ';!^ : : ■ ■' '~r \ 

said channei selection device. !''4>fii * • ' ' 

i ■ -: \m • . n -j 
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